Study objective-The level of material deprivation or aZuence is strongly and independently correlated with all cause mortality at an area level, but educational attainment, after controlling for deprivation-aZuence, remains strongly associated with coronary and infant mortality. This study investigated whether these relations hold at an individual level with self reported morbidity. Design-Analysis of the cross sectional associations of self reported longstanding illness and "not good" or "fairly good" self assessed health with individual educational attainment in seven levels, adjusting for deprivation measures (economic status of head of household, car ownership, housing tenure, overcrowding). Setting-The 1993 General Household Survey, a random sample of households in Great Britain. Participants-11 634 subjects aged 22 to 69. Main results-After adjusting for household deprivation, lower educational attainment was significantly associated with longstanding illness in men (odds ratio 1.05 per education category, 95% CI 1.02 to 1.08), but not in women (odds ratio 1.01, 95% CI 0.98 to 1.04). The associations with "not good" or "fairly good" self assessed health were stronger and significant in both men and women (men 1.13, 95% CI 1.10 to 1.17; women 1.10, 95% CI 1.07 to 1.14). The findings were little changed by allowing for people in poor health becoming economically inactive. Conclusions-The associations of self reported health with deprivation-aZuence are stronger than with educational attainment. However, educational attainment is associated with self assessed health in adulthood, independently of deprivationaZuence. Longstanding illness may be associated with educational attainment in men only. Educational attainment may be a marker for childhood socioeconomic circumstances, its association with health may result from occupational characteristics, or education may influence the propensity to follow health education advice. (J Epidemiol Community Health 1999;53:535-541) 
are stronger than with educational attainment. However, educational attainment is associated with self assessed health in adulthood, independently of deprivationaZuence. Longstanding illness may be associated with educational attainment in men only. Educational attainment may be a marker for childhood socioeconomic circumstances, its association with health may result from occupational characteristics, or education may influence the propensity to follow health education advice. (J Epidemiol Community Health 1999; 53:535-541) Educational attainment and level of material deprivation or aZuence are major dimensions of social class 1 2 and both are plausible pathways through which social class could influence health. Current policy interest in the causes of social class diVerences in health in the United Kingdom makes an investigation of this issue timely. 3 4 In earlier ecological analyses 5 we used routinely available government statistics to estimate the relative contribution of education and deprivation to social variations in the chances of premature death. Level of deprivation or aZuence was the stronger correlate of all cause mortality, while educational attainment was the stronger correlate of coronary heart disease and infant mortality. However, the results diVered when diVerent deprivation indices were used. 6 The Department for Education's data on educational attainment referred to adolescents of 15 to 16 years, while the great majority of the premature deaths recorded in the OYce for National Statistics' data had occurred among adults who were considerably older. A direct causal relation between education and health in our earlier analyses was therefore impossible. To pursue the issue individual level data on educational attainment, deprivation-aZuence and health are required.
Other studies have gone some way towards investigating this question. DeprivationaZuence, measured in a variety of ways, and educational attainment are independently related in the British birth cohort studies to many aspects of health, but even the oldest of these studies has yet to age far into the second half of life. 7 The ONS Longitudinal Study has shown that male adult mortality varies with both educational attainment and occupational social class, but the data set does not hold information on deprivation-aZuence so it is not possible to analytically separate this dimension from the educational component of social class. 8 The West of Scotland Collaborative Study found occupational social class to be a better discriminator of socioeconomic mortality diVerentials than age at leaving full time education, but like the ONS Longitudinal Study it lacked information on deprivationaZuence and hence was unable to disentangle the two relevant dimensions of social class. 9 The General Household Survey avoids these problems. It holds detailed information on many aspects of the education and living standards of people of all ages resident in a random sample of the households in England, Wales and Scotland. Unfortunately neither mortality data nor objective measures of health are available for the General Household Survey sample, so users of the health aspects of this data set are forced to rely on measures of self reported health. In consequence the present analyses of General Household Survey data complement, not replace, those from the other studies previously discussed.
Methods
We used data from the 1993 General Household Survey, which surveyed 24 079 people in 9852 British households. 10 11 Subjects were asked about self assessed health ("Over the last 12 months would you say your health has on the whole been good, fairly good or not good?"), longstanding illness ("Do you have any longstanding illness, disability or infirmity?"), and limiting longstanding illness ("Does this illness or disability limit your activities in any way?"). Reporting biases are likely to overestimate the association of lower levels of education and deprivation with limiting longstanding illness, but to underestimate their association with longstanding illness and self assessed health. 12 To err on the side of caution we concentrated on analyses of longstanding illness and self assessed health. We combined "fairly good" with "not good" self assessed health for the purposes of analysis; combining "fairly good" with "good" yielded similar results but with wider confidence intervals.
We identified seven levels of educational attainment: degree; higher education below degree level; A level; five or more GCSE passes at grades A-C; 1-4 GCSE passes at grades A-C; GCSE passes at grades D-G or other qualifications; and no qualifications. All categories allowed equivalents, especially CSEs and GCEs for GCSEs. Subjects with foreign qualifications were excluded.
We assessed deprivation-aZuence using the same four variables that make up the Townsend Deprivation index. 2 The Townsend index was designed to be computed at an area level, using binary indicators. To obtain better characterisation of a single household we made fuller use of the variables, coding economic status of head of household as employed, seeking work or economically inactive; persons per room in quartiles; and car ownership as none, one, and two or more. As in the Townsend index, tenure was coded as owner occupied or not.
A household's level of deprivation or aZuence was additionally assessed by whether or not the household's residence contained central heating; the number of consumer durables owned by the household (from the following list: colour television, video recorder, freezer, washing machine, tumble drier, dishwasher, microwave oven, telephone, CD player, home computer); and household income. Household income was adjusted for household composition by the method of McClements, 13 which divides total household income by the total "equivalence number" of all household members, to give the income of an equivalently well oV couple without dependants; adjusted incomes were divided into quintiles. Registrar General's social class was also recorded.
We excluded subjects aged 70 years and older as they had not been asked to report their educational level. We also excluded subjects aged 21 years and younger, because a substantial proportion of this group would not yet have completed their education. Twenty per cent of the remaining subjects were excluded, because of missing values on one or more variables, mostly household income, leaving 11 634 subjects (5482 men and 6152 women) in 6323 households.
Each health measure was used in turn as the dependent variable in a logistic regression. As age was strongly related to health it was entered as linear, quadratic and cubic terms, to completely remove confounding. The number of consumer durables was entered as a linear term. All other variables were entered as categorical variables but trend tests were performed for educational attainment, persons per room and car ownership.
Our main analysis entered age, education and the four Townsend deprivation variables into a single model. Poor health may lead a person to withdraw from the labour market, so a form of reverse causation is likely to occur for heads of household. We tackled this in three ways. Firstly, we constructed an alternative measure of deprivation-aZuence, replacing the economic status of the head of household with household income, central heating and the number of consumer durables. Secondly, we removed from the analysis all households whose head was economically inactive. Thirdly, we removed all heads of household from the analysis.
Results
Thirty six per cent of the sample reported a longstanding illness and the same percentage assessed their health as less than good (table 1) . Despite the virtually identical proportions, these two measures of health did not agree closely; 21 per cent of those who assessed their health as "good" also reported a longstanding illness and 36 per cent of those who assessed their health as "not good" or "fairly good" reported being free of longstanding illness. In age adjusted analyses, each measure of deprivation and lower educational attainment was significantly associated with each measure of health for both men and women (p<0.005 in all cases), except that persons per room was not significantly associated with longstanding illness (p=0.10 for men, p=0.26 for women).
The mutually adjusted relations between longstanding illness and the various measures of deprivation-aZuence and educational attainment are presented as odds ratios (table 2) . Among the measures of deprivation-aZuence, economic status of the head of household is the main predictor for men, with the prevalence of longstanding illness raised in households with an unemployed head and more than doubled in households with an economically inactive head. The absence of car ownership is the only other predictor for men that is statistically significant, but number of cars owned does not show a significant trend relation. The odds of longstanding illness among men decrease with increasing levels of education, with an average odds ratio of 1.05 (p=0.001) comparing each category with the category immediately above it.
For women the relations with longstanding illness are somewhat diVerent. The economic status of the head of household is still a significant predictor, but less strongly than among men. Both car ownership and housing tenure, however, among women show a significant relation with longstanding illness. Also unlike men, levels of educational attainment among women are not associated with the prevalence of longstanding illness; the average odds ratio for a 1-category decrease in education level is 1.01 and not statistically significant (p=0.71).
The odds ratios for educational attainment differ significantly between men and women (p=0.04).
The associations between limiting longstanding illness and education adjusted for age and deprivation are, as expected, rather stronger than for longstanding illness (results not shown): the odds ratio is 1.08 (95% CI, 1.04 to 1.12) for men and 1.03 (0.99 to 1.07) for women.
The results for self assessed health are in many ways similar to those for longstanding illness but more pronounced (table 3). For both men and women, all the measures of deprivation-aZuence, except persons per room, and educational attainment are significantly associated with "not good" or "fairly good" self assessed health status.
Educational level was strongly asociated with age-for example, the proportion with no educational qualifications was 13% at age 22-29 but 61% at age 60-69 (table 4) . Despite this, the associations seen in tables 2 and 3 between educational level and health were the same at younger and older ages (results not shown).
When household equivalent income was added into the models in tables 2 and 3, it was associated weakly with longstanding illness and better self assessed health for both men and women. However, it was statistically significant only for women's self assessed health. Adjusting for income barely changed the associations, shown in tables 2 and 3, between educational attainment and health.
When social class was added into the models in tables 2 and 3 the odds ratios for each decreasing social class category were: for longstanding illness, 1.03 (95% confidence intervals 0.98 to 1.09) for men and 1.06 (1.01 to 1.11) for women; and for "not good" or "fairly good" self assessed health, 1.07 (1.02 to 1.14) for men and 1.08 (1.03 to 1.13) for women. With adjustment for age only, the comparable odds ratios for each decreasing social class category were 1.13, 1.12, 1.28, 1.24 respectively, showing that between half and three quarters of the social class eVect is explained by deprivation-aZuence and educational attainment. Adjusting for social class slightly reduced the associations shown in tables 2 and 3 between educational attainment and health. Table 5 summarises the further analyses that were undertaken to investigate the potentially distorting eVect of "reverse causation" (that is, the head of household's health influencing their economic activity status) on the measures of deprivation-aZuence. Firstly, the economic status of the head of household was removed from the models presented in tables 2 and 3 and replaced with alternative measures of deprivation-aZuence. Household income, but not central heating or consumer durables, was highly significant. The eVect on the association between education and the measures of health, however, was small. Secondly, households with economically inactive heads were dropped from the analysis. This reduced all of the associations between educational attainment and health, to the extent that statistical significance was lost for male longstanding illness (odds ratio reduced from 1.05 to 1.03, p=0.10). The diVerence between the eVects of education on longstanding illness for men and women also lost statistical significance, indicating greater compatibility between results for men and women. Thirdly, all heads of household were dropped from the analysis. This had little impact on the magnitude of the associations for men or for women. However, the remaining sample of men was very small and all confidence intervals were much widened: the association with longstanding illness lost statistical significance while the association with self assessed health was just strong enough to retain statistical significance.
Discussion
Educational measures are commonly used as markers of socioeconomic circumstances. For example, in 1989-90, mortality rates were 2.3 times higher in US men aged 25-64 with 9-11 years of education than in those with 16 or more years of education; the corresponding ratio for women was 1.6. 14 In the Netherlands, self rated health less than "good" was 2.2 times more common in adults with primary education compared with those with university education. 15 More detailed data and analysis are required to identify the separate eVects of education and deprivation on health. We used the General Household Survey, a large random sample of households that collects detailed information on many aspects of material deprivation and aZuence as well as data on educational qualifications and self reported morbidity and health.
We concentrated our analyses on the measures of health where reporting bias is least likely to exaggerate relations. 12 Rates of longstanding illness will underestimate the size of social variations in health because the clinical iceberg will be smaller among the more affluent and better educated. Self rated health will also provide underestimates because of the more ambitious benchmark against which the socially advantaged tend to judge their health.
Standard measures of deprivation are designed for use at an area level. To adjust fully for deprivation, we followed other authors 16 in adjusting for each of the four deprivation measures separately.
Worse self assessed health in men and women is associated in our analyses, independently of deprivation, with lower levels of education; and independently of education, with greater material hardship on each indicator of deprivation apart from residential crowding. In contrast, the associations with longstanding illness diVer for men and women. The prevalence of longstanding illness among men increases, independently of deprivation, with lower educational levels; but, independently of education, with only one of the indicators of deprivation, economic activity of head of household.
Among women the prevalence of longstanding illness is not related, independently of deprivation, to the level of educational qualifications; and higher prevalence is associated with greater material hardship on each indicator of deprivation apart from residential crowding.
However, these results were derived from cross sectional data, so alternative explanations need to be examined. In our first analyses we treated the economic activity status of the head of household as an indicator of deprivationaZuence, with the implicit assumption that it could causally aVect health. However, part of the association between economic activity and health, at least for heads of household, may reflect causation in the opposite direction, with ill health leading some heads of household to become economically inactive. As 90 per cent of the men but only 22 per cent of the women in this data set are heads of household, any eVect will be strongest among men. If this reverse causation acted uniformly, it would inflate the regression coeYcient for economic inactivity and correspondingly reduce the regression coeYcients for the variables associated with economic inactivity. The eVect of ill health on economic inactivity, however, is not uniform; it varies with social position and is greatest among those with least education and the most physically demanding work. 17 Because of the greater demands of working life, this eVect diVerentially moves ill people with lower education from economic activity to economic inactivity, weakening the association between education and health in the economically active and strengthening it in the economically inactive.
We tackled the problem of reverse causation in three ways. Firstly, we developed an alternative deprivation model that replaced the economic activity variable with household income, central heating and consumer durables. Reverse causation may still act through these proxies, for example, illness may cause household income to decrease, but the eVect should be weaker. On the other hand, omitting economic activity may lead to the eVect of deprivation being inadequately controlled. In KEY POINTS x Educational achievements of young people seem to correlate at an area level with adult mortality, independently of deprivation. x We therefore investigated in depth whether a similar association holds with adult health in the General Household Survey. x Longstanding illness (for men only) and "fair" or "poor" general health (for both sexes) were significantly associated with lower educational level. x The associations were stronger for general health than for longstanding illness and stronger for men than for women. x However, the association of health with deprivation-aZuence is stronger than any eVect of education.
fact, the results with this approach were little diVerent from the original analysis. Secondly, we excluded all people with an economically inactive head of household, thus probably underestimating the associations between educational attainment and health. The eVect was to reduce but not eliminate the observed associations between education and health and to just remove statistical significance for longstanding illness among men (p=0.10).
Thirdly, we excluded all heads of household from the analysis. In principle this is the ideal method but it leaves very small numbers of men. The association of education with longstanding illness again lost statistical significance among men; the association with self assessed health remained statistically significant although with much widened confidence intervals. The results for women were little changed.
These analyses suggest that reverse causation has only a small eVect on the associations between education and health reported in tables 2 and 3.
We excluded 20% of subjects from these analyses because of missing data (mostly on household income). This could cause bias but only if non-responders diVered from responders both in their education and in their level of health.
DIFFERENCES BETWEEN HEALTH MEASURES
The diVerences between the results for self assessed health and for longstanding illness are surprising. In the absence of a satisfactory explanation, the results for longstanding illness should probably be given priority. Longstanding illness can be equated with chronic disease; self assessed health lacks a comparable clinical equivalent and varies independently of the more clinically plausible longstanding illness measure.
One possible explanation is that while longstanding illness largely indexes physical health, self assessed health may also be indexing psychological health, which is more strongly associated with social circumstances. 18 A review of 27 studies found that poorer self assessed health consistently predicts mortality, even after adjustment for specific symptoms and diseases, and suggested that this may be because self assessed health better captures a person's health state or health trajectory, or because self assessed health measures external or internal resources for coping with future illness or for adopting health related behaviours. 19 The latter possibilities would agree with the idea that self assessed health indexes psychological as well as physical health. However, other studies have shown that self assessed health is most strongly associated with physical health experience. 20 21 Psychosocial factors may influence "better than average" self assessed health more strongly than "worse than average" self assessed health, the measure used in the present study. 21 The diVerences between the results for men and women are also surprising, although the associations between educational attainment and health were not significantly diVerent in men and women after reverse causation was allowed for. An analogous finding is that mortality rates of married women are better predicted by their husband's occupation than their own occupation. 22 Self assessed health seems to predict mortality more strongly in men than in women 19 but is roughly equally associated with health symptoms, 20 thus suggesting that self assessed health is a comparable measure in men and women; we are not aware of similar studies for longstanding illness. One possible explanation of any diVerences is that some type of illness that is strongly related to education is more common in men than in women. However, the most probable explanation is that educational attainment is a weaker determinant of life chances for married women than for men.
INTERPRETATION
Taken together, our results in relation to self reported health indicate an association, independent of deprivation-aZuence, between educational attainment and adult health. We have discussed elsewhere 6 the various mechanisms by which higher levels of education could be associated with better health:
(1) The material and cultural resources of the family of origin are a powerful influence on educational attainment, so educational level will act as a marker of childhood socioeconomic circumstances. The association between educational attainment and adult health could be attributable to the influence of childhood socioeconomic circumstances and nutrition on adult health.
(2) Educational qualifications are a powerful predictor of labour market position during the years of working life, so educational attainment will act as a marker of adult socioeconomic circumstances. The association between educational attainment and adult health could be attributable to the influence of adult socioeconomic circumstances on adult health.
(3) Educational attainment may reflect a person's capacity to absorb new information and to act on it. The association between educational attainment and adult health could be attributable to the influence of education on the adult propensity to adopt health education advice in relation to, for example, cigarette smoking, leisuretime exercise and dietary choice.
(4) The association between educational attainment and adult health could be confounded by some relatively stable psychological characteristic, such as time preference or self eYcacy, which influences both the capacity to pursue formal education during childhood and adolescence and the capacity to maintain health during adulthood.
(5) Ill health during childhood could both limit educational attainment and predispose to ill health in adult life.
We have argued previously 6 that probably the fourth and fifth explanations have little eVect. We have gone some way in the present analyses towards eliminating the second explanation, although our measures of deprivation-aZuence during adulthood will have largely missed the psychosocial aspects of work such as demand-control imbalance, eVort-reward imbalance, social status and self esteem, and physicochemical hazards such as dust and fume exposures. On this reading, then, the relation, independent of deprivation-aZuence, between educational attainment and adult self assessed health could be attributable to the influence of socioeconomic circumstances during childhood, aspects of the work environment during adulthood or the influence of education on the propensity to adopt health education advice.
Childhood and adult nutrition are important determinants of adult health. However, it would be inappropriate to adjust for nutrition because it may be one of the causal pathways between education/deprivation and adult health.
To investigate further these relations, and to disentangle the often contradictory results given by the diVerent self reported measures of health, future research requires individual level information on educational attainment and deprivation-aZuence that is as rich as the General Household Survey's plus objective measures of health. The small size of the eVect of income over and above deprivation variables was surprising and also deserves further research.
In conclusion, socioeconomic status has various correlated dimensions, including material deprivation and educational attainment, which may relate to diVerent measures of health in diVerent ways. Studies of socioeconomic determinants of health commonly rely on educational attainment, 14 23 24 but educational attainment should be regarded only as a proxy measure of socioeconomic status, which should be supplemented by direct measures of material deprivation. Our analysis of the separate dimensions has suggested that educational attainment may influence health independently of material deprivation, although the association of health with deprivation-affluence is stronger than any eVect of education.
